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DETAILED ACTION 

1. Applicants' amendment has been examined and remarks considered. Claims 1 
and 3-11 are amended. Claims 1 and 3-12 are pending. 

2. Applicants' amendment persuasively obviates the existing objections and 
rejections under 35 USC 112, second paragraph. The outstanding applicable rejections 
are incorporated herein. 

Claim Objections 

3. Claim 4 is objected to because of the following informalities: Pursuant to claim 4, 
at line 3, "condition verification" lacks sufficient antecedent basis. Appropriate 
correction is required. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

/' 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Rejection of Claims 1. 3. 5. 6. 9. 11 and 12 

6. Claims 1, 3, 5, 6, 9, 11 and 12 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tani, U.S. Patent 5,471,409. Tani discloses a logic simulator 
apparatus and a circuit simulator apparatus capable of simulation based on signal 
propagation delay time. Tani does not explicitly disclose a current density analysis. 
However, Tani suggests current density analysis or calculation by inclusion of the 
elements required for a current density analysis. As outlined in section 4 of the Jerke et 
al. paper entitled " Hierarchical Current Density Verification for Electromiaration Analysis 
in Arbitrarily Shaped Metallization Patterns of Analog Circuits ", cited here for evidentiary 
purposes only and not as prior art, "Any current density calculation method requires at 
minimum (1) a set of current values as boundary constraints, (2) an appropriate 
representation of the layout geometry (3) technology dependent data and (4) specified 
application data (e.g. average chip temperature or a temperature field plot)". Tani 
includes all of the elements (listed in the Jerke paper) necessary for a current density 
calculation and furthermore discloses current calculating (col. 4, II. 31-34). It would 
have been obvious to one of ordinary skill in the art at the time of Applicants' invention 

* 

that Tani's current calculation includes or at least suggests the inclusion of current 
density calculation. 

7. Pursuant to claim 1, which recites [a] circuit operation verifying method for 
verifying layout design specifications (col. 1, II. 5-9) comprising loading condition 
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information as electrical specifications on voltages and currents applied to the circuit 
elements (col. 2, line 50 to col. 3, line 33; col. 6, II. 22-66), circuit diagram data 
representing connection information of the semiconductor circuit (col. 2, II. 54-56; col. 8, 
II. 13-21), and input patterns of voltages (col. 2, line 66 to col. 3, line 2; col. 3, II. 18-25) 
and currents (col. 3, II. 10-13; col. 4, II. 30-33) used for circuit operation simulation; 
simulating operation of the circuit to be verified while computing voltage values (col. 4, 
II. 21-29) or current values (col. 4, II. 30-46; col. 5, line 65 to col. 6, line 5) with respect to 
time based on the loaded circuit diagram data and input patterns; said simulating 
operation being performed at each of a plurality of specific times which are 
incrementally increasing and storing the computed values in memory (col. 12, II. 57-64); 
verifying that the circuit elements to be verified satisfy the loaded condition information 
using the stored voltage or current values (col. 5, II. 3-17), said verification being 
performed after each simulating operation (col. 5, II. 10-14); and calculating the next 
specific time by adding an infinitesimal time to the specific time after the verifying step 
(col. 12, II. 43-56; col. 13, II. 19-27), wherein the simulating step, the verifying step and 
the calculating step are performed repeatedly (Figures 6 and 9 illustrate iteration until 
the simulation is completed; the second preferred embodiment at columns 12-14 
describe the iteration). 

8. Pursuant to claim 3, wherein the condition information includes time 
specifications representing the frequency of violation against the electrical specification 
or the time period for which a violation state is allowable (col. 4, line 50 to col. 5, line 2), 
and whether or not the frequency of violation of the circuit elements being verified 



I 
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satisfy the time specifications.(col. 4, line 30 to col. 5, line 14; see also col. 13, II. 19-27; 
col. 14, II. 37-55). 

9. Pursuant to claim 5, wherein a verification period during which a condition 
verification is to be executed for the semiconductor circuit or a non-verification period 
during which no condition verification is to be executed is designated ( col. 3, II. 48-55; 
col. 4, II. 55-59) and the condition verification is executed during the verification period. 

1 0. Pursuant to claim 6, which recites a method for verifying that each of a number of 
circuit elements satisfies specifications (col. 1, II. 5-9); loading condition information as 
electrical specifications on voltages and currents applied to circuit elements (col. 2, line 
50 to col. 3, line 33; col. 6, II. 22-66); circuit diagram data representing connection 
information of the semiconductor circuit (col. 2, II. 54-56; col. 8, II. 13-21); input patterns 
of voltages (col. 2, line 66 to col. 3, line 2; col. 3, II. 18-25) and currents (col. 3, II. 10-13; 
col. 4, II. 30-33) used for circuit operation simulation with respect to time; simulating 
operation of the semiconductor circuit while computing voltage values (col. 4, II. 21-29) 
or current values (col. 4, II. 30-46; col. 5, line 65 to col. 6, line 5) with respect to time 
(col. 11, II. 9-18); verifying that circuit elements to be verified satisfy the specifications in 
the loaded condition information using the voltage values or the current values at the 
circuit elements stored in the memory (col. 5, II. 3-17; col. 9, II. 14-18; see also col. 9, II. 
3-8), said verification being performed concurrently (col. 5, II. 10-14) with said simulating 
operation, wherein the specifications in the condition information are commonly 
designated for all the circuit elements of the semiconductor circuit being verified or 
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individually designated for the respective circuit elements (col. 2, line 50 to col. 3, line 
33; see also col. 8, II. 13-27). 

1 1 . Pursuant to claim 9, which recites a circuit operation verifying apparatus (Fig. 21 ; 
col. 1, II. 10-13) for verifying that each of a number of circuit elements satisfies 
specifications (col. 1, II. 5-9); loading means for loading condition information as 
electrical specifications on voltages and currents applied to circuit elements ((col. 2, line 
50 to col. 3, line 33; col. 6, II. 22-66); circuit diagram data representing connection 
information of the semiconductor circuit (col. 2, II. 54-56; col. 8, II. 13-21); input patterns 
of voltages (col. 2, line 66 to col. 3, line 2; col. 3, II. 18-25) and currents (col. 3, II. 10-13; 
col. 4, II. 30-33) used for circuit simulation with respect to time; and operation simulation 
means for simulating operation of the semiconductor circuit while computing voltage 
values (col. 4, II. 21-29) or current values (col. 4, II. 30-46; col. 5, line 65 to col. 6, line 5) 
with respect to time (col. 11, II. 9-18); verification means for verifying that circuit 
elements to be verified satisfy the specifications in the loaded condition information 
using the voltage values or the current values at the circuit elements stored in the 
memory (col. 5, II. 3-17; col. 9, II. 14-18; see also col. 9, II. 3-8), said verification means 
performing said verification concurrently (col. 5, II. 10-14) with said simulation means 
performing said simulating operation, wherein the operation simulating means, the 
verifying means and the calculating means are performed repeatedly (Figures 6 and 9 
illustrate iteration until the simulation is completed; the second preferred embodiment at 
columns 12-14 describe the iteration). 



Application/Control Number: 09/964,51 5 Page 7 

Art Unit: 2825 

12. Pursuant to claim 11, which recites a circuit operation verifying apparatus (Fig. 
21; col. 1, II. 10-13) for verifying that each of a number of circuit elements satisfies 
specifications (col. 1 , II. 5-9); loading condition information as electrical specifications on 
voltages and currents applied to the circuit elements (col. 2, line 50 to col. 3, line 33; 
col. 6, II. 22-66), circuit diagram data representing connection information of the 
semiconductor circuit (col. 2, II. 54-56; col. 8, II. 13-21), and input patterns of voltages 
(col. 2, line 66 to col. 3, line 2; col. 3, II. 18-25) and currents (col. 3, II. 10-13; col. 4, II. 
30-33) used for circuit operation simulation; simulating operation of the circuit to be 
verified while computing voltage values (col. 4, II. 21-29) or current values (col. 4, II. 30- 
46; col. 5, line 65 to col. 6, line 5) with respect to time based on the loaded circuit 
diagram data and input patterns; storing the computed values, which are the result of 
the simulation step, in a memory after each simulating operation (col. 12, II. 57-64); 
verifying that the circuit elements to be verified satisfy the loaded condition information 
using the stored voltage or current values, after each simulating operation (col. 5, II. 3- 
17; see also col. 12, II. 25-30), calculating the next specific time by adding an 
infinitesimal time to the specific time after the verifying step (col. 12, II. 42-56; col. 13, II. 
12-31; col. 14, II. 37-59). 

13. Pursuant to claim 12, wherein the condition information includes electrical 
specifications representing current density values (col. 6, II. 25-65) and heat generation 
amounts (col. 19, II. 35-40) of the circuit elements, and the circuit diagram data of the 
semiconductor circuit to be verified includes layout information (col. 6, II. 21-27), and 
current density analysis and heat generation analysis at positions inside the 
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semiconductor circuit to be verified are performed based on the current values at the 
circuit elements and the layout information stored in the memory (col. 6, line 63 to col. 7, 
line 2). 

Rejection of claims 4 and 10 

14. Claims 4 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tani, U.S. Patent 5,471,409 in view of Muraoka (JP2000-132578). Tani discloses a 
logic simulator apparatus and a circuit simulator apparatus capable of simulation based 
on signal propagation delay time. However, while Tani discloses the use of an 
apparatus, it does not disclose the use of a waveform display apparatus, although the 
display apparatus could be deemed to be within the scope of Tani's disclosure. 
Applicants 1 admitted prior art discloses the use of a display apparatus and it would have 
been obvious to one of ordinary skill in the art that the display apparatus disclosed by 
the prior art could be one embodiment of the apparatus disclosed in Tani for reporting 
results. 

15. Pursuant to claim 4, wherein upon termination of the operation simulation and a 
condition verification of the semiconductor circuit, results of the condition verification are 
displayed on a waveform display apparatus displaying results of the simulation 
operation (see e.g. Muraoka translation fflj 14, 18, 20-22) or a design apparatus used 
for circuit design or layout design of the semiconductor circuit (Tani, U.S. Patent 
5,471,409; col. 5, II. 10-12; col. 15, II. 20-25). 

16. Pursuant to claim 10, [a] circuit operation verifying apparatus (Fig. 21; col. 1, II. 
10-13) for verifying that each of a number of circuit elements satisfies specifications 
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(col. 1, II. 5-9); loading means for loading condition information as electrical 
specifications on voltages and currents applied to circuit elements ((col. 2, line 50 to col. 
3, line 33; col. 6, II. 22-66); circuit diagram data representing connection information of 
the semiconductor circuit (col. 2, II. 54-56; col. 8, II. 13-21); input patterns of voltages 
(col. 2, line 66 to col. 3, line 2; col. 3, II. 18-25) and currents (col. 3, II. 10-13; col. 4, II. 
30-33) used for circuit simulation with respect to time; and operation simulation means 
for simulating operation of the semiconductor circuit while computing voltage values 
(col. 4, II. 21-29) or current values (col. 4, II. 30-46; col. 5, line 65 to col. 6, line 5) with 
respect to time (col. 1 1, II. 9-18); verification means for verifying that circuit elements to 
be verified satisfy the specifications in the loaded condition information using the 
voltage values or the current values at the circuit elements stored in the memory (col. 5, 
II. 3-17; col. 9, II. 14-18; see also col. 9, II. 3-8), said verification means performing said 
verification concurrently (col. 5, II. 10-14) with said simulation means performing said 
simulating operation; waveform display means (see Muraoka translation 14, 18, 20- 
22); design means for circuit design (col. 6, II. 20-26). 

Allowable Subject Matter 

1 7. Claims 7 and 8 contain allowable subject matter. 

18. The following is a statement of reasons for the indication of allowable subject 
matter: In a circuit operation verifying method, the prior art does not teach or suggest a 
low-precision, high speed simulation to prepare circuit hierarchical information. 
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Remarks 

19. Applicants' attempt to distinguish Tani by asserting that Tani is "NOT a 
verification performed dynamically with respect to each specific time as performed by 
the present invention." Nothing in Applicants' claim language emphasized anything 
about a verification being performed dynamically. But even if this were the case, At 
implies the existence of a dynamic calculation. Tani discloses a verification that is 
taking place in real-time, hence it is dynamic. The value of the time step is not what 
determines whether an operation is dynamic or static. 

20. Tani does perform iteration of the steps, as shown in Figures 9, 15, and 25. 
Furthermore, why else would Tani maintain a time queue (see, e.g. col. 12, II. 57-64), if 
the simulation was not iterative? Simulation is not a single event in time. Rather it 
continues in accordance with the signal change schedule at the input. 

Conclusion 

21. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

22. Any inquiry concerning this communication or earlier communications should be 
directed to Examiner A.M. Thompson whose telephone number is (571) 272-1909. The 
Examiner can usually be reached Monday thru Friday from 8:00 a.m. to 4:30 p.m.. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

23. Responses to this action should be mailed to the appropriate mail stop: 

Mail Stop 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 
or faxed to: 

(571) 273-8300, (for all OFFICIAL communications intended for entry) 



